Role of tryptophan 26 in the NAD glycohydrolase reaction of the S-1 subunit of pertussis toxin.
The gene encoding a catalytically active deletion peptide, the C180 peptide, of the S-1 subunit of pertussis toxin was engineered to facilitate mutagenesis at the Trp-26 (wild-type) coding sequence. A synthetic double-stranded oligonucleotide was inserted into the C180 gene such that all possible codons would be introduced into position 26. Seven individual mutants of the C180 peptide which possessed amino acid substitutions at residue 26 (collectively termed C180W26n peptides) were purified from periplasmic extracts of Escherichia coli. Each C180W26n peptide was present as a single major peptide that had an apparent molecular mass of between 20.9 and 24.5 kDa by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, and each showed similar immunoreactivity relative to the C180 peptide. The C180W26n peptides demonstrated marked reduction of both ADP-ribosyltransferase and NAD glycohydrolase activities at 25 nM and 10 microM NAD, respectively. Kinetic analysis of the two most active mutants, C180W26F and C180W26Y, revealed that the major perturbation of NAD glycohydrolase activity was due to an increase (approximately 20-fold) in the Km for NAD between these mutants and the C180 peptide.